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AMENDED CLAIMS 
[received by the International Bureau on 22 April 2004 (22.04.04) ; 
New claims 31-51 have been added. (1 1 pages).] 

1 . A method of manufacturing an insulated pipeline, comprising: 

positioning a first pipe having a plurality of spaced apart resilient sleeves coupled to the exterior surface of 
the first pipe within a second pipe; and 

radially expanding and plastically deforming the first pipe until the resilient sleeves engage the interior 
surface of the second pipe. 

2. The method of claim 1, further comprising: 

injecting an insulating material into an annulus defined between the first and second pipes. 

3 . The method of claim 2, wherein injecting the insulating material into the annulus defined between 
the first and second pipes comprises: 

injecting the insulating material into the annulus defined between the first and second pipes before radially 
expanding and plastically deforming the first pipe. 

4. The method of claim 2, wherein injecting the insulating material into the annulus defined between 
the first and second pipes comprises: 

injecting the insulating material into the annulus defined between the first and second pipes after radially 
expanding and plastically deforming the first pipe. 

5. The method of claim 1 , wherein the first pipe further comprises: 

a plurality of thermal insulating sleeves coupled to the exterior surface of the first pipe and interleaved 
among the resilient sleeves. 

6. The method of claim 1, wherein positioning the first pipe having the plurality of spaced apart 
resilient sleeves coupled to the exterior surface of the first pipe within the second pipe comprises: 
positioning the second pipe beneath a body of water, and 

positioning the first pipe having the plurality of spaced apart resilient sleeves coupled to the exterior 
surface of the first pipe within the second pipe. 

7. A system for manufacturing an insulated pipeline, comprising: 

means for positioning a first pipe having a plurality of spaced apart resilient sleeves coupled to the exterior 
surface of the first pipe within a second pipe; and 
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means for radially expanding and plastically deforming the first pipe until the resilient sleeves engage the 
interior surface of the second pipe. 

8. The system of claim 7, further comprising: 

means for injecting an insulating material into an annutas defined between die first and second pipes. 

9. The system of claim 8, wherein means for injecting the insulating material into the annulus defined 
between the first and second pipes comprises: 

means for injecting the insulating material into the annulus defined between the first and second pipes 
before radially expanding and plastically deforming the first pipe. 

10. The system of claim 8, wherein means for Ejecting the tnsularing material into the annulus defined 
between the first and second pipes comprises: 

means for inj ecting the insuktin g material into the annul us defined between the first and secern d pipes after 
radially expanding and plastically deforming the first pipe. 

1 1 . The system of claim 7, wherein the first pipe further comprises: 

a plurality of thermal insulating sleeves coupled to the exterior surface of the first pipe and interleaved 
among the resilient sleeves. 

12. The system of claim 7, wherein means for positioning the first pipe having the plurality of spaced 
apart resilient sleeves coupled to the exterior surface of the first pipe within the second pipe comprises: 
means for positioning the second pipe beneath a body of water; and 

means for positioning the first pipe having the plurality of spaced apart resilient sleeves coupled to the 
exterior surface of the first pipe within the second pipe. 

13. A method of manufacturing an insulated pipeline comprising an inner rigid pipe positioned within, 
coupled to, and thermally insulated from an outer rigid pipe, comprising: 

manufacturing the insulated pipeline by radially expanding and plastically deforming the inner rigid pipe 
within the outer rigid pipe. 

14. The method of claim 13, further comprising: 

posrtiomng the outer rigid pipe at a location at which the insulated pipeline will be used to convey fluidic 
materials through the interior of the first pipe; and 

manufacturing the insulated pipeline by radially expanding and plastically deforming the inner rigid pipe 
within the outer rigid pipe while the inner and outer rigid pipes are both positioned at the location at which 
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the insulated pipeline will be used to convey fluidic materials through the interior of the first pipe. 

] 5. The method of claim 14, wherein the location at which the insulated pipeline will be used to 
convey fluidic materials through the interior of the first pipe is below a body of water. 

1 6. A system for manufacturing an insulated pipeline comprising an inner rigid pipe positioned within, 
coupled to, and thermally insulated from an outer rigid pipe, comprising: 

means for manufacturing the insulated pipeline by radially expanding and plastically deforming the inner 
rigid pipe within the outer rigid pipe. 

1 7 . The system of claim 16, farther comprising: 

means for positioning the outer rigid pipe at a location at which the insulated pipeline will be used to 
convey fluidic materials through the interior of the first pipe; and 

means for manufacturing the insulated pipeline by radially expanding and plastically deforming the inner 
rigid pipe within the outer rigid pipe while the inner and outer rigid pipes are both positioned at the 
location at which the insulated pipeline will be used to convey fluidic materials through the interior of the 
first pipe. 

1 8. The system of claim 1 7, wherein the location at which the insulated pipeline will be used to convey 
fluidic materials through the interior of the first pipe is below a body of water. 

1 9. A thermally insulated pipeline, comprising: 
a plastically deformed first pipe; 

a plurality of spaced apart resilient sleeves coupled to the exterior of the first pipe; and 
a second pipe coupled to the resilient sleeves. 

20. The insulated pipeline of claim 19, further comprising: 

thermal insulating materia! positioned within an annulus defined between the first and second pipes and 
interleaved among the resilient sleeves. 

21 . The insulated pipeline of claim 20, wherein one or more of the resilient sleeves include one or 
more longitudinal passages. 

22. The insulated pipeline of claim 21, wherein at least some of the thermal insulating material is 
positioned within the longitudinal passages. 



AMENDED SHEET (ARTICLE 19) 



WO 2004/02U895 PCT7US2003/024779 

4 

23 . A method of operating a hydrocarbon production system for processing hydrocarbons that includes 
one or more hydrocarbon production sources and one or more hydrocarbon production destinations, 
comprising: 

conveying hydrocarbons between die hydrocarbon production sources and the hydrocarbon destinations 
using one or more insulated pipelines; and 

manufacturing at least one of die insulated pipelines by radially expanding and plastically deforming an 
inner rigid pipe within an outer rigid pipe. 

24 . The method of claim 23, further comprising: 

positioning the outer rigid pipe at a location at which the at least one insulated pipeline will be used to 
convey fluidic materials through the interior of the first pipe; and 

manufacturing the at bast one insulated pipeline by radially expanding and plastically deforming tbe inner 
rigid pipe within the outer rigid pipe while the inner and outer rigid pipes are both positioned at the 
location at which the at least one insulated pipeline will be used to convey fluidic materials through the 
interior of the first pipe. 

25. The method of claim 24, wherein the location at which the at least one insulated pipeline win be 
used to convey fluidic materials through the interior of the first pipe is below a body of water. 

26. A method of manufecturing an insulated wcllborc casing within a borehole that traverses a 
subterranean formation and includes a first wellbore casing coupled to and positioned within the wellbore, 
comprising: 

positioning a second wellbore casing having a plurality of spaced apart resilient sleeves coupled to tbe 
exterior surface of the first pipe within die first wellbore casing; and 

radially expanding and plastically deforming the second wellbore casing until the resil ient sleeves engage 
the interior surface of the second pipe. 

27. The method of claim 26, further comprising: 

injecting an insulating material into an annulus defined between the first and second wellbore casings. 

28. The method of claim 27, wherein injecting the insulating material into the annulus defined 
between the first and second wellbore casings comprises: 

injecting the uisuJating material into the annulus defined between die first and second wellbore casings 
before radially expanding and plastically deforming the second wellbore casing. 

29. The method of claim 27, wherein injecting the insulating material into the annulus defined 
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between the first and second wellbore casings comprises: 

injecting the insulating material into the annulus defined between the first and second wellbore casings 
after radially expanding and plastically deforming the second wellbore casing, 

30. The method of claim 26, wherein tie second wellbore casing further comprises: 

a plurality of thermal insulating sleeves coupled to the exterior surface of the second wellbore casing and 
interleaved among the resilient sleeves. 

3 1 . A method of manufacturing an insulated pipeline, comprising: 

positioning a first pipe having a plurality of spaced apart resilient sleeves coupled to the exterior surface of 
the first pipe within a second pipe; 

radially expanding and plastically deforming the first pipe until the resilient sleeves engage the interior 
surface of the second pipe; and 

injecting an insulating material into the annulus defined between the first and second pipes before radially 
expanding and plastically deforming the first pipe. 

32. A method of manufacturing an insulated pipeline, comprising: 

positioning a first pipe having a plurality of spaced apart resilient sleeves coupled to the exterior surface of 
the first pipe within a second pipe; 

radially expanding and plastically deforming the first pipe until the resilient sleeves engage the interior 
surface of the second pipe; and 

injecting an insulating material into the annulus defined between the first and second pipes after radially 
expanding and plastically deforming the first pipe. 

3 3 . A method of manufacturing an insulated pipeline, comprising: 

positioning a first pipe having a plurality of spaced apart resilient sleeves coupled to the exterior surface of 
the first pipe within a second pipe; 

radially expanding and plastically deforming the first pipe until the resilient sleeves engage the interior 
surface of the second pipe; and 

injecting an insulating material into the annulus defined between the first and second pipes before and after 
radially expanding and plastically defonning the first pipe. 

34. A method of manufacturing an insulated pipeline, comprising: 

positioning a first pipe having a plurality of spaced apart resilient sleeves coupled to the exterior surface of 
the first pipe within a second pipe; and 

radially expanding and plastically deforming the first pipe until the resilient sleeves engage the interior 
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surface of the second pipe; and 

injecting an insulating materia] into die annulus defined between the first and second pipes; 

wherein the first pipe further comprises a plurality of thermal insulating sleeves coupled to the exterior 

surface of the first pipe and interleaved among the resilient sleeves. 

35. A method of manufacturing an insulated pipeline, comprising: 
positioning a first pipe beneath a body of water, 

positioning a second pipe having the plurality of spaced apart resilient sleeves coupled to the exterior 
surface of the second pipe within the first pipe; 

radially expanding and plastically deforming the second pipe until die resilient sleeves engage the interior 
surface of the first pipe; and 

injecting an insulating materia) into the annuhis defined between the first and second pipes; 

wherein the second pipe further comprises a plurality of thermal insulating sleeves coupled to the exterior 

surface of the first pipe and interleaved among the resilient sleeves. 

36. A system for manufacturing an insulated pipeline, comprising: 

means for positioning a first pipe having a plurality of spaced apart resilient sleeves coupled to the exterior 
surface of the first pipe within a second pipe; 

means for radially expanding and plastically deforming the first pipe until die resilient sleeves engage the 
interior surface of the second pipe; and 

means for injecting an insulating materia] into die annulus defined between the first and second pipes 
before radially expanding and plastically deforming die first pipe. 

37. A system for manufacturing an insulated pipeline, comprising: 

means for positioning a first pipe having a plurality of spaced apart resilient sleeves coupled to the exterior 
surface of the first p ipe within a second pipe; 

means for radially expanding and plastically deforming the first pipe until the resilient sleeves engage the 
interior surface of the second pipe; and 

means for injecting an insulating material into the annulus defined between the first and second pipes after 
radially expanding and plastically deforming the first pipe. 

38. A system for manufacturing an insulated pipeline, comprising: 

means for positioning a first pipe having a plurality of spaced apart resilient sleeves coupled to die exterior 
surface of the first pipe within a second pipe- 
means for radially expanding and plastically deforming the first pipe until the resilient sleeves engage the 
interior surface of the second pipe; and 
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means for injecting an insulating material into the annulus defined between the first and second pipes 
before and after radially expanding and plastically deforming tbe first pipe. 

39. A system for manufacturing an insulated pipeline, comprising: 

means for positioning a first pipe having a plurality of spaced apart resilient sleeves coupled to the exterior 
surface of the first pipe within a second pipe; 

means for radially expanding and plastically deforming the first pipe until the resilient sleeves engage the 
interior surface of the second pipe; and 

means for injecting an insulating material into the annulus defined between the first and second pipes; 
wherein the first pipe further comprises a plurality of thermal insulating sleeves coupled to the exterior 
surface of the first pipe and interleaved among the resilient sleeves. 

40. A system for ramufacturing an insulated pipeline, comprising: 
means for positioning a first pipe beneath a body of water; 

means for positioning a second pipe having the plurality of Spaced apart resilient sleeves coupled to the 
exterior surface of the second pipe within the first pipe; 

means for radially expanding and plastically deforming tbe second pipe until die resilient sleeves engage 
tbe interior surface of the first pipe; and 

means for injecting an insulating material into the annulus defined between the first and second pipes; 
wherein the second pipe further comprises a plurality of thermal insulating sleeves coupled to the exterior 
surface of foe first pipe and interleaved among the resilient sleeves. 

41. A method of manufacturing an insulated pipeline comprising an inner rigid pipe positioned within, 
coupled to, and thermally insulated from an outer rigid pipe, comprising: 

manufacturing the insulated pipeline by radially expanding and plastically deforming the inner rigid pipe 
within the outer rigid pipe; 

positioning the outer rigid pipe at a location at which the insulated pipeline will be used to convey fluidic 
materials through the interior of the first pipe; and 

manufacturing the insulated pipeline by radially expanding and plastically defonning the inner rigid pipe 
within the outer rigid pipe while the inner and outer rigid pipes are both positioned at the location at wh icb 
the insulated pipeline will be used to convey fluidic materials through tine interior of the first pipe; 
wherein the location at which the insulated pipeline will be used to convey fluidic materials through the 
interior of the first pipe is below a body of water. 

42. A system for manufacturing an insulated pipeline comprising an inner rigid pipe positioned within, 
coupled to, and thermally insulated from an outer rigid pipe, comprising: 
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means for manufacturing the insulated pipeline by radially expanding and plastically deforming the inner 
rigid pipe within the outer rigid pipe; 

means for positioning the outer rigid pipe at a location at which the insulated pipeline wfl] be used to 
convey fluidic materials through the interior of the first pipe; and 

means for manufacturing the insulated pipeline by radially expanding and plastically deforming the inner 
rigid pipe within the outer rigid pipe while the inner and outer rigid pipes are both positioned at the 
location at which the insulated pipeline will be used to convey fluidic materials through the interior of the 
first pipe; 

wherein the location at which the insulated pipeline will be used to convey fluidic materials through the 
interior of the first pipe is below a body of water. 

43. A thermally insulated pipeline, comprising: 
a plastically deformed first pipe; 

a plurality of spaced apart resilient sleeves coupled to the exterior of the first pipe; 
a second pipe coupled to the resilient sleeves; and 

thermal insulating material positioned within an annulus defined between the first and second pipes and 
interleaved among the resilient sleeves; 

wherein one or more of the resilient sleeves include one or more longitudinal passages; and 

wherein at least some of the thermal insulating material is positioned within the longitudinal passages. 

44. A method of operating a hydrocarbon production system for processing hydrocarbons mat includes one 
or more hydrocarbon production sources and one or more hydrocarbon production destinations, 
comprising: 

conveying hydrocarbons between the hydrocarbon production sources and the hydrocarbon destinations 
using one or more insulated pipelines; 

manufacturing at least one of the insulated pipelines by radially expanding and plastically deforming an 
inner rigid pipe within an outer rigid pipe; 

positioning the outer rigid pipe at a location at which the at least one insulated pipeline will be used to 
convey fluidic materials through the interior of the first pipe; and 

manufacturing the at least one insulated pipeline by radially expanding and plastically deforming the inner 
rigid pipe within the outer rigid pipe while the inner and outer rigid pipes are both positioned at the 
location at which the at least one insulated pipeline will be used to convey flnidic materials through the 
interior of the first pipe; 

wherein the location at which the at least one insulated pipeline will be used to convey fluidic materials 
through the interior of the first pipe is below a body of water. 
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45. A method of manufacturing an insulated wcllbore casing within a borehole that traverses a 
subterranean formation and includes a first wellbore casing coupled to and positioned within the wellbore, 
comprising: 

positioning a second wcllbore casing having a plurality of spaced apart resilient sleeves coupled to the 
exterior surface of the first pipe within die first wellbore casing; 

radially expanding and plastically deforming the second wellbore casing until the resilient sleeves engage 
the interior surface of the second pipe; and 

injecting the insulating material into the annulus defined between the first and second wellbore casings 
before radially expanding and plastically deforming the second wellbore casing. 

46. A method of manufacturing an insulated wellbore casing within a borehole that traverses a 
subterranean formation and includes a first wellbore casing coupled to and positioned within the wellbore, 
comprising: 

positioning a second wellbore casing having a plurality of spaced apart resilient sleeves coupled to the 
exterior surface of the first pipe within the first wellbore casing; 

radially expanding and plastically deforming the second wellbore casing until the resilient sleeves engage 
the interior surface of the second pipe; and 

injecting the insulating material into the annulus defined between the first and second wcllbore casings 
after radially expanding and plastically deforming the second wellbore casing. 

47. A method of manufecturing an insulated wellbore casing within a borehole that traverses a 
subterranean formation and includes a first wellbore casing coupled to and positioned within the wellbore, 
comprising^ 

positioning a second wellbore casing having a plurality of spaced apart resilient sleeves coupled to the 
exterior surface of the first pipe within the first wellbore casing; 

radially expanding and plastically deforming the second wellbore casing until the resilient sleeves engage 
the interior surface of the second pipe; and 

injecting the insulating material into the annulus defined between the first and second wellbore casings 
after radially expanding and plastically deforming the second wellbore casing; 
wherein the second wellbore casing further comprises a plurality of thermal insulating sleeves coupled to 
the exterior surface of the second wellbore casing and interleaved among the resilient sleeves. 

48. An hydrocarbon production system for processing hydrocarbons that includes one or more 
hydrocarbon production sources and one or more hydrocarbon production destinations, comprising: 
means for conveying hydrocarbons between the hydrocarbon production sources and the hydrocarbon 
destinations using one or more insulated pipelines; 
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means for manufacturing at least one of the insulated pipelines by radially expanding and plastically 
deforming an inner rigid pipe within an outer rigid pipe; 

means for positioning the outer rigid pipe at a location at which the at least one insulated pipeline will be 
used to convey fluid ic materials through the interior of the first pipe; and 

means for manufecturing the at least one insulated pipeline by radially expanding and plastically deforming 
the inner rigid pipe within the outer rigid pipe while the inner and outer rigid pipes are both positioned at 
the location at wh t ch th e at least one insulated pipeline wQl be used to convey fiuidie materials through the 
interior of die first pipe; 

wherein die location at which the at least one insulated pipeline will be used to convey fluidic materials 
through the interior of the first pipe is below a body of water. 

49. A system for manufacturing an insulated wellbore casing within a borehole that traverses a 
subterranean formation and includes a first wellbore casing coupled to and positioned within the wellbore, 
comprising: 

means for positioning a second wellbore casing having a plurality of spaced apart resilient sleeves coupled 
to the exterior surface of the first pipe within the first wellbore casing; 

means for radially expanding and plastically deforming the second wellbore casing until the resilient 
sleeves engage the interior surface of the second pipe; and 

means for injecting the insulating material into the annuhis defined between the first and second wellbore 
casings before radially expanding and plastically defoiming the second wellbore casing. 

50. A system for manufacturing an insulated wellbore casing within a borehole that traverses a 
subterranean formation and includes a first wellbore casing coupled to and positioned within the wellbore, 
comprising: 

means for positioning a second wellbore casing having a plurality of spaced apart resilient sleeves coupled 
to the exterior surface of the first pipe within the first wellbore casing; 

means for radially expanding and plastically deforming the second wellbore casing until the resilient 
sleeves engage die interior surface of the second pipe; and 

means for injecting the insulating material into the aanulus defined between the first and second wellbore 
casings after radially expanding and plastically deforming the second wellbore casing. 

5L A system for maniifacturing an insulated wellbore casing within a borehole that traverses a 
subterranean formation and includes a first wellbore casing coupled to and positioned within the wellbore, 
comprising: 

means for positioning a second wellbore casing having a plurality of spaced apart resilient sleeves coupled 
to the exterior surface of die first pipe within the first wellbore casing; 



AMENDED SHEET (ARTICLE 19) 



WO 2004/020895 



11 



PCT/US2003/024779 



means for radially expanding and plastically deforming the second wellbore casing until the resilient 
sleeves engage the interior surface of die second pipe; and 

means for injecting the insulating material into the annulns defined between the first and second wellbore 
casings after radially expanding and plastically deforming the second weDbore casing; 
wherein the second wellbore casing further comprises a plurality of thermal insulating sleeves coupled to 
the exterior surface of the second wellbore casing and interleaved among the resilient sleeves. 
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